ABSTRACT: In this study, 1, 2 and 4% aqueous extracts of common cocklebur (Xanthium strumarium) fruit were tested against pulse beetle (Callosobruchus chinensis) for development of an environmental friendly control methods of this pest. The common cocklebur fruit extracts showed effects on mortality, repellency, fecundity and adult emergence of C. chinensis and inhibited pulse grains from damage. The 4% extract showed the highest mortality (26%) and repellency rate (53.3%) at 2 day after treatment and 3 hours after treatment, respectively. The studied insects revealed lowest fecundity (113.7 female-1), highest percentage of adult emergence inhibition (37.0%) and lowest percentage (42.3%) of seed damage when they were reared on pulse grains mixed with 4% extract. This finding indicated that common cocklebur fruit extract may be used in the integrated management of pulse beetle for protecting stored grains. is the most common pest throughout the world . This cosmopolitan pest causes both quantitative and qualitative losses of pulses in stored and field condition (Hill, 1987) . In the field, the female insects lay eggs on the green pods and after hatching the grubs feed on the pod cover and remain concealed inside the developing seeds. Whenever the infested seeds are stored then the pest population increase rapidly and results in total destruction within 3 to 4 months (Rahman and Talukder, 2006) . Rustammni et al. (1985) reported that pulse beetle caused 56.3, 46.7, 44.1 and 50.9% loses of black gram, mungbean, chick pea and garden pea, respectively in storage.
326 Korean J. Appl. Entomol. 51(4): 325~329 (2012) used to control this pest in storage but they have led to unintended side effects such as ozone depletion, environmental pollution, pest resistance, and toxicity on non-target organisms (Jembere et al., 1995; Okonkwo and Okoye, 1996) . Therefore, development of alternative control is needed for management of stored grain pests.
Insect control utilizing botanical products are being used in many countries because botanicals are promising sources of pest control compounds and show insecticidal activity against stored product insect pests (Kim et al., 2003; Sim et al., 2006) .
Plant species are rich in bitter substances and showed toxic, repellent, antifeedant, growth and progeny inhibition activity against insect (Baytop, 1999) . Roy et al. (2005) reported that petroleum ether extract of shiyalmutra (Blumea lacera) leaf possessed mortality and repellency activity against lesser grain borer and rice weevil. Plant materials show toxicity effects against insect species due to their complex mixtures of monoterpenoids and related phenols (Isman, 2000; Cetin and Yanikoglu, 2006; Kordali et al., 2008) . Many plant products have been tested against pulse beetle but no similar work has been carried out with common cocklebur fruit extract.
Therefore, an attempt was made to explore the insecticidal properties of common cocklebur fruit extract against C. chinensis.
Material and Methods

Preparation of extract
Common cocklebur, Xanthium strumarium L. (Asterales: Asteraceae) fruits were collected from the road side of Hajee Mohammad Danesh Science and Technology University (HSTU), Dinajpur, Bangladesh. The fruits were washed with tap water and dried in sunlight. Therefore, the fruits were dried in an oven at 50-60˚C for 24 hrs to gain constant weight. The dried fruits were ground with the help of a grinder. 10 g powder was taken in 2.5 L reagent bottle and 1000 ml distilled water was added to it. Then the reagent bottle was put on a machine and allowed to shaking for 72 hrs. Therefore, the filtrate was considered as 1% concentration of common cocklebur fruit extract. Similar way 2, 3 and 4% extracts were prepared and stored in a refrigerator until use.
Mass rearing of insect
C. chinensis were reared on black gram pulses (Vigna mungo) in the Entomology Laboratory of HSTU at 27±2℃ and 80±5% RH. Ten pair of 1-3 day old adult beetles was placed in glass jar containing black gram as food. The jar was fastened with net and the beetles were allowed for free mating and oviposition for a period of 7 days. Then the beetles were removed and the eggs in the pulses were allowed for hatching.
Rearing was being continued until 3rd generations which were used for experimental purposes.
Mortality test
For this purpose adult insects were chilled for a period of 10 minutes. By using a micro pipette 1 ml of 1, 2 or 4% extract was applied to the dorsal thorax of the immobilized insects. A control treatment was made with distilled water. Ten insects per replication were treated. The insects were then transferred into 9 cm diameter Petri dishes containing food. Insect mortality rate was recorded after 1, 2, 3 and 4 days after treatment (DAT). All the trials were repeated five times and % mortality was calculated. After one week the adult beetles were removed. As the pulse beetle started to emerge after 30 days of egg laid, therefore, newly emerged beetles were counted and removed from the 
Repellency test
Statistical analysis
Data were analyzed by analysis of variance (ANOVA) and the mean values were separated by Duncan Multiple Range Test (DMRT). All analyses were performed using SPSS (PASW statistics 18).
Results and Discussion
Mortality effect of common cocklebur fruit extracts on pulse beetle at different DAT is presented in Table 1 . All the treatments showed significantly higher mortality compared to control (DMRT, p ≤ 0.05), and mortality increased with increasing dosages. Among the treatments, 4% extract revealed the highest mortality rate (26%) at 2 DAT. Amin et al. (2000) studied the toxicity effect of biskatali, neem and akanda leaf extract on lesser grain borer and reported that 4% biskatali extract exerted strong toxicity effect (80.11%). They also reported that extract toxicity increased with increasing concentration. Another study report showed that 5% Chenopodium ambroisoides plant extract at 5 day after treatment caused 54% mortality of C. maculates (Kemabonta and Okogbue, 2002) .
The repellency effect of common cocklebur fruit extracts at different hours after treatment (HAT) is represented in Table 2. 328 Korean J. Appl. Entomol. 51 (4) Results indicated that common cocklebur fruit extract showed significantly higher repellency compared to control (DMRT, p ≤ 0.05) at 2, 3, 4 and 5 HAT and repellency increased with increasing dosages of extract. Among the extract concentrations, 4% exerted the highest repellency rate (53.3%) at 3 HAT. Shahjahan and Amin (2000) studied the repellency effect of biskatali, neem and akanda plant extract on rice weevil and reported that 4% neem extract revealed the highest repellency effect (73.6%) followed by biskatali (68.0%) and akanda (58%). (158.7) and control (185.0). Pulse beetle (C. maculates) showed similar fecundity in the laboratory when the insects were reared on 1% nimbicidin treated gram seeds (Nandi et al., 2004) .
Capparis decidua stem and flower extracts also showed oviposition inhibitory effect against C. chinensis (Upadhyay et al., 2006) .
Different concentrations of common cocklebur fruit extract showed significant effect (DMRT, p ≤ 0.05) on adult emergence inhibition of C. chinensis (Fig. 2) . Pulse grains treated with 4% extract showed highest percentage of adult emergence inhibition (37.0%) followed by 2 and 1%. The effects of plant materials on the progeny inhibition of stored grain pests have reported by Amin el al. (2000) who observed that wheat grains mixed with 4% akanda, biskatali and neem leaf dusts had strong progeny inhibition (50.1, 56.7 and 56.0%, respectively) on lesser grain borer. Literature Cited
